Alterations of glial tumor cell Ca2+ metabolism and Ca2+-dependent cAMP accumulation by phorbol myristate acetate.
C6 glial tumor cells exposed to phorbol myristate acetate (PMA) possessed lowered cAMP content, reduced ability to accumulate cAMP in response to norepinephrine or cholera toxin, and a 3-fold increase in the concentration of norepinephrine producing 50% of the maximal rate of cAMP accumulation. Detectable effects on cAMP accumulation occurred within 10 min of exposure to PMA, and prominent effects by 2 h. PMA similarly affected cells pretreated with cycloheximide. In contrast, Ca2+-depleted preparations of control and PMA-treated cells accumulated cAMP identically in response to norepinephrine or cholera toxin. Ca2+ restoration, which increased the rate of cAMP accumulation in control cells severalfold, did not enhance cAMP accumulation in PMA-treated cells. Neither high catecholamine nor high extracellular Ca2+ concentrations reversed the suppression of cAMP accumulation by PMA. Trifluoperazine, which inhibited the Ca2+-dependent component of norepinephrine-stimulated cAMP accumulation in control cells, did not significantly reduce norepinephrine-stimulated cAMP accumulation in PMA-treated cells. Cell free preparations of control and PMA-treated cultures did not differ significantly in calmodulin content or in Ca2+-stimulated adenylate cyclase, Ca2+-dependent cAMP phosphodiesterase, and (Ca2+-Mg2+)-ATPase activities. The Ca2+ content, however, of intact cells decreased with time of PMA treatment. Within minutes after exposure to PMA, the ability of Ca2+-depleted cells to take up 45Ca was significantly reduced. Both 45Ca uptake and Ca2+-dependent cAMP accumulation were reduced over the same PMA concentration range.